Background: Quality of Life (QoL) is a key element in rectal cancer (RC) patients.
INTRODUCTION
Rectal cancer (RC) and its treatments can influence different dimensions of patients' quality of life (QoL), especially social and emotional aspects, such as body image and sexuality, and medical aspects like bowel movements or fatigue (1, 2) . Such aspects can have influence in the decision about to perform a low anterior resection (LAR) or abdominoperineal resection (APR) procedure.
It was initially assumed that a permanent stoma should be avoided to improve patients' QoL, mainly due to an expected higher psychological burden. However, although several QoL studies have been undertaken to compare LAR and APR, few differences, in only specific areas, have been found (3, 4) . More research on this topic is therefore needed to be able to reach more solid conclusions. In this respect, Cornish et al. (5) have suggested to undertake more studies with a follow-up period longer than one year.
One area in which research on surgery modalities has concentrated is body image, although with differing results. Kasparek et al. (6) found differences between LAR and APR in men but not in women. A further area of research is the QoL of patients with different anastomotic heights. There is a general tendency to consider that the closer the anastomosis is to the anal verge, the worse the surgical and functional outcome is likely to be (7, 8) . However, Guren et al. (9) consider that there are no clear results regarding the specific anastomotic height where QL starts to deteriorate.
The influence of a J-pouch reservoir on QoL is another key aspect. Thus, it has been reported that a colonic J-Pouch results
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The aims of the present study were to study QoL in RC patients who had received a combined treatment and were in the follow-up period for more than one year, to compare the QoL of RC patients who had received LAR or APR, and to contribute to the study of the influence of anastomotic height and the presence of a reservoir on patients' QoL. Our hypotheses were that QoL scores for the sample as a whole should be high, with moderate limitations in specific disease and treatment areas. A small number of differences, mainly concerning gastrointestinal symptoms, were expected, and would favour LAR patients, those with a reservoir and with a higher anastomosis. A consecutive sample of stage II-III RC patients (TNM  classification 5 th version) was recruited. Patients had undergone surgery six to eight weeks after receiving neoadjuvant treatment and were disease-free at the time of assessment (at least one year from their treatment end, including ileostomy closing). Patients received one of two surgical modalities: a) Colorectal or coloanal anastomosis (with or without a temporary ileostomy) after LAR; these patients might also have a colonic reservoir; and b) definitive colostomy after an abdominoperineal resection (APR).
PATIENTS AND METHODS

Participants
All patients had received neoadjuvant radiotherapy over five weeks at a dose of 4,500 cGy. The tumour area was then over-printed to a total of 5,040 cGy. They received concomitant fluoropyridine-based chemotherapy and could also have adjuvant chemotherapy on the basis of their performance status, response to neoadjuvant treatment, and disease stage.
Follow-up schema included digital examination and CEA level determination every three months for the first and second years, and then at six months interval during three years. Chest x-ray and abdomen-pelvic TC were performed yearly and periodic colonoscopy on the basis of the risk of each patient.
Measures
All patients completed the EORTC questionnaires QLQ-C30 version 3.0) (11) and QLQ-CR29 (12), which our group had validated for use in our country (13, 14) , and had been translated into Spanish following the translation procedure of the EORTC QoL Study Group (15) . The structure of these questionnaires is shown in table I. QLQ-C30 evaluates areas common to different tumour sites and treatments, whereas QLQ-CR29 evaluates the areas associated with colorectal cancer and its treatments. The EORTC QLQ-CR29 is an update of the EORTC QLQ-C38, which it replaces (16). These two versions share two similar scales whereas other areas have a related or different content. The QLQ-CR29 allows for a better comparison between surgical modalities than the QLQ-C38 by including five separate scales for patients with or without stoma which can then be compared.
Functional evaluation
Patients with anastomosis were evaluated using a modified version of the questionnaire created by Hallböök et al. (17, 18) that includes 12 items. The mean number of bowel movements in 24 hours (based on the data for a week) was calculated, and the degree of faecal incontinence was measured using a composite scoring system (range 0 minimum to 18 maximum). The other parameters had four answer categories. The answers to these ten questions were categorised into two groups (good or poor function) for the statistical analysis. A combined bowel function score based on four variables, namely mean number of bowel move- Urinary frequency, blood and mucus in stool, stool frequency**, urinary incontinence, dysuria, abdominal pain, buttock pain, bloated feeling, dry mouth, hair loss, trouble with taste, flatulence**, faecal incontinence**, sore skin**, embarrassed by bowel movement**, stoma care problems, impotence, dyspareunia Higher scores in areas (a) represent better functioning, whereas higher scores in areas (b) indicate a higher level of symptoms. **Each of these areas contains different questions for patients with and without stoma that can be compared. ***There are separate items to evaluate sexual function for men and women. ments in 24 hours, composite faecal incontinence score, ability to defer defecation for 30 minutes, and ability to empty the bowel in less than 15 minutes, was also created. For each variable, patients were ranked from the most to the least favourable, and the mean of the four ranks obtained was considered to be an indicator of bowel function.
Sociodemographic and clinical data were taken from clinical records and performance status was assessed by the physician (Karnofsky scale, KPS) (19) . QoL questionnaires with less than 70 % of the items answered were excluded.
Data collection procedures
Patients were interviewed and invited to participate in the study. They were given oral and written information concerning the research and told that they could withdraw from the study whenever they wished. Those patients who provided informed consent completed the questionnaires once during the treatment follow-up period. This study followed the recommendations of the Declaration of Helsinki, and was approved by the Ethics Committee of the Hospital of Navarra.
Statistical analysis
Sample characteristics and the scores of the QoL and the functional evaluations were described using frequencies and percentages for the categorical variables, and means and standard deviations for the continuous ones.
Inter-group comparisons were made on the basis of surgical modality (LAR versus APR). Prior to that, differences between these two groups were studied for those variables that were considered to possibly influence the QoL scores: age, KPS (Mann-Whitney U tests), gender, the presence of limiting comorbidity, civil status, tumour location, having received adjuvant chemotherapy, and having been in the hospital as an in-patient due to treatment toxicity (Chi square). As no significant differences were found for any of these variables, the QLQ-C30 and QLQ-CR29 scores were compared for the two surgical modality groups. For the body image area, the aforementioned comparisons were also carried out stratifying the sample by sex.
LAR patients were selected and their scores in the EORTC questionnaires (Mann-Whitney U) and the functional evaluation (mean number of bowel movements in 24 hours, degree of faecal incontinence and combined score of bowel function, with Mann-Whitney U; Chi square for the other ten parameters) compared for subgroups based on having or not a reservoir, a temporary ileostomy, and the distance of the anastomosis to the anal verge (2-5/6-12 cm). A p = 0.05 significance level was used for statistical comparisons. The QoL scores in the EORTC questionnaires for the sample as a whole were generally high (Tables III and IV) . Minor alterations (20-30 points) were detected for global QoL, sleep disturbance and constipation, and stool frequency, anxiety and faecal incontinence. Moderate limitations (> 30 points) were observed for urinary frequency, flatulence, impotence, and the sexual function of men and women. Body image showed high scores (mean 87.3). The functional evaluation and degree of faecal incontinence scores for LAR patients are presented in table V.
RESULTS
Eighty
Although LAR patients had a higher stool frequency than their APR counterparts, no other differences were found between the two surgery-based groups (tables III and IV). No differences in body image were found amongst patients with stoma or anastomosis when comparing gender-based groups. LAR patients with a reservoir had better emotional functioning (p = 0.04) and higher faecal incontinence (p = 0.03), whereas those patients with a lower anastomosis had higher faecal incontinence (p = 0.02). No differences were found in the comparisons undertaken with the functional evaluation areas. No differences in QoL or functional evaluation were found between patients with or without a temporary ileostomy. To better understand the results regarding the effect of having a reservoir and anastomosis height on faecal incontinence, the variance contribution of these two predictor variables and of having a temporary ileostomy was obtained using the partition of the sums of squares of the variance analysis table. This analysis showed that the three variables explained 13.0 % of the variability, with anastomosis height providing the highest contribution (4.7 %). Furthermore, although all these variables were significant in the univariate models, none of them were significant in the multivariate model, thereby suggesting the presence of an association between these three covariates that could explain the apparently contradictory results obtained as regards the association between having a reservoir and higher faecal incontinence.
DISCUSSION
The main results of the present study are that QoL scores of advanced RC patients in the follow-up period after receiving a combined treatment are satisfactory, with minor or moderate limitations in a few specific disease and treatment related areas, and in sexuality and emotional dimensions. LAR patients had a higher stool frequency than APR patients with no differences in body image between these two groups. LAR patients with a lower anastomosis had higher faecal incontinence whereas those with a reservoir had better emotional functioning and higher faecal incontinence The QLQ-C30 scores are in line with the scores found in a Spanish study with RC patients (20) , the baseline scores for colorectal cancer patients (stages I-IV) presented in the EORTC Reference Values Manual, and are also very similar to the general population (21) . Limitations in the global QoL have been found in other studies carried out by our group (22) . The QoL scores in our sample are rather similar to those found in other follow-up studies with RC patients performed with the QLQ-C30 and the QLQ-CR29 (23, 24) .
Most follow-up studies with RC have administered the previous version of the EORTC colorectal module (QLQ-CR38). As noted previously, not all areas of the two EORTC questionnaires (QLQ-CR38, QLQ-CR29) can be compared. Despite this, different studies have found similar results to ours in most of the related areas of the two colorectal modules, especially Pucciarelli et al. (25) ; Allal et al. (26) , and Tiv et al. (27) , who also administered combined treatments. Other studies have also shown rather similar scores (9, 28, 29) .
Our low scores in the sexual functioning and impotence areas are in line with those reported by Hendren et al. (30) for patients in the follow-up period after undergoing RC surgery. In contrast, however, these authors found that the type of surgical procedure was associated with sexual activity. The low dyspareunia levels found in our sample could be related to the patients' low level of sexual functioning, something necessary to assess if patients feel pain. Scores in the functional evaluation of LAR patients indicate that patients have a good functioning and are in line with the QoL results and with other studies (31) .
The few QoL differences between LAR and APR patients are in line with other studies. We would like to note that the previous version of the colorectal module, QLQ-CR38, which has been applied in most studies performed with the EORTC instruments, does not allow stool frequency between the two surgical modalities to be compared, thereby possibly preventing results similar to ours in this dimension from being found. Furthermore, QLQ-CR29 allows more comparisons between surgical modalities to be carried out in specific areas than the QLQ-CR38, thereby supporting our conclusion that there are few differences between two surgical modalities studied.
In a meta-analysis of 11 studies (eight of which applied the EORTC instruments, and a further eight of which were performed in the follow-up period), Cornish et al. (5) found no differences in general QoL between APR or LAR, although few differences were detected in specific areas. Furthermore, and similar to the results of our study, these authors found no differences in body image, although differences in this area were found in some of the individual studies (3, 4, 9) . The studies included, and also a recent research (32) , have shown a few more differences between surgery modalities than in our study (3, 4, 9, 33) . The fact that our patients had a longer followup period than in most of the above-mentioned studies may have led to our detection of an even lower number of differences as the patients in our study may have had more time to adapt to their situation.
In accordance with our results, other studies have found worse bowel functioning in patients with lower anastamosis (3, 6, 34) . Thus, Otto et al. (8) and Guren et al. (9) reported a higher incontinence in lower anastomosis patients. Few differences were found between groups of patients with and without a reservoir in the follow-up period, in accordance with other studies (9, 35) . However, as discussed above, greater differences could have been present at an earlier stage after completion of treatment due to the lower amount of time available for functional and psychological adaptation. In this sense, Sailer et al. (28) found differences in favour of the pouch reconstruction in the early months after surgery but that these differences tended to disappear after one year, the period of time for which we have compared the treatment modalities.
The few differences we have found between patients with and without reservoir could be understood as adequate in the emotional functioning area, showing a better emotional adaptation in the patients with reservoir, but contrary to what we might have expected, and found by other authors, in faecal incontinence (36) . In our case the results of the comparisons could have been influenced by the attitude of the anastomosis, which we found might be a more important determinant of faecal incontinence than the presence of a reservoir.
Some of the key points of the present study are that the characteristics of the study sample are representative of the RC patients treated at the Complejo Hospitalario de Navarra. The questionnaire QLQ-CR29 may have helped to get more solid conclusions. Maybe the study could have favoured of a pre-treatment QoL assessment and a higher sample size.
Our findings could indicate there has been a satisfactory adaptation process for patients to their situation along the treatment follow-up period. Besides, Pachler and WilleJørgensen (37), as other authors (5, 6, 31) and ourselves, concluded by questioning the belief that patients' QoL may improve by avoiding a permanent stoma. In our case, the lack of differences between the biographical and clinical variables for the two surgery groups further support this hypothesis. Information regarding the expected effects of each surgical modality should be offered to patients to help them to adapt better to their situation and, when appropriate, to decide between treatments. It would be useful to perform prospective studies involving long follow-up in order to study the evolution of the differences between surgical modalities, and in which the EORTC QLQ-CR29 is administered.
QL scores and functional evaluation indicated patients had adapted to their disease and treatment. The few differences in QoL found between surgery modalities are in line with other recent studies and in contrast with earlier ones that suggested a lower QoL in APR patients.
